Although the activation of pathogen phagocytosis via complement system has been studied, erythrocytephagocyte interactions in pigs are not clearly understood. Therefore, we sought to investigate the ability of porcine erythrocytes to clear immune complexes by using laser confocal microscopy and flow cytometry to observe the immune adhesion of porcine erythrocytes to fluorescent bacilli and the immune presentation process of transferring fluorescent bacilli to macrophages. Isolated porcine alveolar macrophages (PAMs) had uniform morphology and size, and a survival rate of 97.2%. The phagocytosis rate was 98.8%. After WT E. coli was labeled with FITC, the bacteria showed a bright green fluorescence, and the labeling rate was 92.3%. When laser confocal microscopy was utilized to observe the coincubation system of porcine erythrocytes, PAM, and fluorescent E. coli, the fluorescence intensity of bacilli decreased with increasing observation time and even disappeared. Flow Cytometry examination showed that the average fluorescence intensity of PAMs co-incubated with porcine erythrocytes adhered to WT-E. coli-FITC, was significantly higher than that of normal PAMs. Furthermore, when porcine erythrocytes adhered to WT E. coli were incubated with PAMs, the surface mean fluorescence intensity of porcine erythrocytes was significantly higher than that of the blank control group. This shows that PAMs can competitively bind to the oposinized E. coli adhered to the surface of porcine erythrocytes, and these oposinized pathogens can enter macrophages by the process of phagocytosis，which promoting the internalization of immune complexes or pathogens. During this process, the physical morphology of porcine erythrocytes was not damaged, but the levels of its main functional protein CR1-like were decreased.
12 Although the activation of pathogen phagocytosis via complement system has been studied, erythrocyte-13 phagocyte interactions in pigs are not clearly understood. Therefore, we sought to investigate the ability of 14 porcine erythrocytes to clear immune complexes by using laser confocal microscopy and flow cytometry to 15 observe the immune adhesion of porcine erythrocytes to fluorescent bacilli and the immune presentation 16 process of transferring fluorescent bacilli to macrophages. Isolated porcine alveolar macrophages (PAMs) had 17 uniform morphology and size, and a survival rate of 97.2%. The phagocytosis rate was 98.8%. After WT E. 18 coli was labeled with FITC, the bacteria showed a bright green fluorescence, and the labeling rate was 92.3%. 19 When laser confocal microscopy was utilized to observe the co-incubation system of porcine erythrocytes, 20 PAM, and fluorescent E. coli, the fluorescence intensity of bacilli decreased with increasing observation time 21 and even disappeared. Flow Cytometry examination showed that the average fluorescence intensity of PAMs 22 co-incubated with porcine erythrocytes adhered to WT-E. coli-FITC, was significantly higher than that of 23 normal PAMs. Furthermore, when porcine erythrocytes adhered to WT E. coli were incubated with PAMs, the 24 surface mean fluorescence intensity of porcine erythrocytes was significantly higher than that of the blank 25 control group. This shows that PAMs can competitively bind to the oposinized E. coli adhered to the surface of 26 porcine erythrocytes, and these oposinized pathogens can enter macrophages by the process of phagocytosis， 27 which promoting the internalization of immune complexes or pathogens. During this process, the physical 28 morphology of porcine erythrocytes was not damaged, but the levels of its main functional protein CR1-like 29 were decreased. 
55
56 Experimental animals and bacterial strains 81 the lavage fluid was collected and centrifuged at 1000 r/min for 5 minutes. The supernatant was discarded, and 82 the cells were resuspended in RPMI 1640 medium. This procedure was repeated twice to obtain PAMs. The 83 PAM suspension was pipetted into a 1.5-mL EP tube and centrifuged at 100 r/min for 5 minutes. The 84 supernatant was discarded and the cells were resuspended in 12 mL of 1640 cell culture medium. The cells 85 were then seeded in 6-well plates at a density of 2 × 106 cells/well. After incubation in a cell culture incubator 86 for 12 hours, the plates were removed and the culture medium was discarded. PBS was used to gently wash the 87 plates and fresh 1640 cell culture media was added at 2 mL/well. The plates were subsequently placed in a cell 88 culture incubator and the cell culture medium was changed once every 24 hours.
89
90 PAM survival rate and phagocytosis rate 91 PAM suspension (100 μL) was mixed with an equal volume of 0.4% Trypan blue. After staining for 2-3 92 minutes, the stained and unstained cells were counted to calculate the survival rate. The PAM suspension was 93 pipetted and seeded at a density of 1 × 10 5 /mL in 24-well plates. After culturing for 2 hours in a cell culture 94 incubator, 100 μL of ink (autoclaved, diluted 10X in PBS) was added to each well while an equal volume of 95 PBS was added to the control group. Each experiment was performed in triplicates. The microscopic examination for the recovery and phagocytic activity of PAM.
Figure 2
The result of the WT-E.coli labled by FITC.
Figure 3
The observation of PAM competive binding reaction.
At 2 hours 5 minutes, 7 o'clock direction on a porcine erythrocyte had three fluorescent bacteria attached to it, and this erythrocyte was located at the junction of three PAMs (Fig   A) .At 2 hours 11 minutes, the fluorescence at 11 o'clock direction became slightly weaker (Fig   B) .At 2 hours 23 minutes, 2 hours 27 minutes, and 2 hours 36 minutes, bacterial fluorescence intensity weakened gradually ( Figures 3C, D , and E) Figure 4 The flow cytometry analysis of PAM competive binding reaction Figure 5
The MF of Ⅰ~Ⅴ groups of erythrocytes
